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INHIBITORS OF CYSTEINE PROTEASES have helped inform structure - based design strategies aimed 
AND METHODS OF USE THEREOF at creating molecular scaffolds that may aid in the develop 

ment of therapeutic against coronaviral infection ; however , 
CROSS REFERENCE TO RELATED small molecule antiviral agents nor effective commercially 

APPLICATIONS 5 available broad - spectrum therapeutics have not yet been 
identified . There is a critical need for the development of 

This application is a continuation of Ser . No. 17 / 384,369 broad - spectrum CoV therapeutics to overcome the chal 
filed Jul . 23 , 2021 , which is a continuation of U.S. Ser . No. lenges of traditional anti - CoV therapeutic development , as 
17 / 230,727 , filed Apr. 14 , 2021 , which claims the benefit of , broad - spectrum therapeutics can be rapidly implemented 
and priority to , U.S. Ser . No. 63 / 012,039 filed Apr. 17 , 2020 ; 10 upon zoonotic disease outbreak . 
U.S. Ser . No. 63 / 031,357 filed May 28 , 2020 ; U.S. Ser . No. 
63 / 036,866 filed Jun . 9 , 2020 ; U.S. Ser . No. 63 / 039,297 filed SUMMARY 
Jun . 15 , 2020 ; U.S. Ser . No. 63 / 067,669 filed Aug. 19 , 2020 ; 
U.S. Ser . No. 63 / 091,630 filed Oct. 14 , 2020 ; U.S. Ser . No. The disclosure is directed to , in part , viral protease 63 / 129,018 filed Dec. 22 , 2020 ; U.S. Ser . No. 63 / 171,675 15 inhibitors . Also provided are pharmaceutical compositions filed Apr. 7 , 2021 ; U.S. Ser . No. 63 / 172,478 filed Apr. 8 , 
2021 ; and U.S. Ser . No. 63 / 173,146 filed Apr. 9 , 2021 , the comprising at least one disclosed compound and a pharma 
contents of each of which are incorporated herein by refer ceutically acceptable carrier . 
ence in their entirety . In an embodiment , provided herein is a viral protease 

inhibitor , comprising a warhead covalently bound to a 3C or 
BACKGROUND 3CL protease inhibitor , wherein the antiviral compound 

covalently binds to Cys on the protease , and wherein the 
The Coronaviridae family of viruses are enveloped , antiviral compound is active against one or more viruses . 

single - stranded , positive - sense RNA viruses and include 141 Also provided herein are compounds represented by For 
species that are classified into four genera according to their 25 mula II . 
phylogenetic relationships : a- , B- , Y- , and d - coronavirus . 
Coronaviruses ( COVs ) are zoonotic viruses that infect a 
variety of animals from whales to birds , bats , cats , and Formula II 

humans . Typically , CoV infection results in mild to moder R ? ate respiratory tract infections ; however , some CoV species 30 
are extremely virulent and can result in widespread fatality . 
Severe acute respiratory syndrome coronavirus ( SARS 
CoV ) is a human CoV that was responsible for the first 
pandemic of the 21st century , infecting over 8,000 people 
with a 10 % mortality rate . Middle East respiratory syndrome 35 wherein : R3a is selected from 
coronavirus ( MERS - CoV ) was identified in November 2012 
and had since infected over 1,600 people in 26 countries 
with 36 % mortality rate . More recently , COVID - 19 ( SARS 
CoV2 ) coronaviruses have raised a global pandemic since 
they had been first identified in China in late 2019. There- 40 
fore , it is important to identify coronavirus drug targets that 
can be utilized for the development of broad - spectrum 
anti - coronaviral therapeutics to combat infections of exist 
ing and emerging coronaviruses . and 4-10 membered heterocycle , wherein the heterocycle 

All COVs express a > 800 kDa replicase polyprotein that 45 may optionally be substituted by one , two or three substitu 
contains either two or three cysteine proteases , the papain- ents each selected from the group consisting of hydroxyl , 
like protease ( s ) ( PLPpro , or PLP1 and PLP2 ) and the C - Cgalkoxy , oxo and a warhead A ; R3b is selected from 
3C - like protease ( 3CLpro , nsp5 , or Mpro ) . These proteases hydrogen and C. - Cgalkyl ; wherein R3a and R36 may be 
process the CoV replicase polyprotein by cleaving it into 16 joined together to form , together with the carbon to which 
non - structural proteins , which are responsible for a variety 50 they are attached , a 4-10 membered heterocycle , wherein the 
of aspects of CoV replication . The CoV 3CLpro is respon- heterocycle may optionally be substituted by one , two or 
sible for processing 11 cleavage sites of within the replicase three substituents each selected from C6 - C14aryl and a 
polyprotein and is essential for CoV replication , making it a warhead A ; Rla is selected from the group consisting of 
highly valuable target for therapeutic development . The hydrogen , C , -Cgalkyl , C. - Cgheteroalkyl , - ( C -Cgalkyl ) 
overall active site architecture and substrate recognition 55 R ' , ( C , -Cgalkyl ) -CN , C3 - Ciocycloalkyl , Co - C 4aryl , 4-10 
pockets are structurally conserved across CoV 3CLpros , membered heterocycle and 5-10 membered heteroaryl ; R16 
increasing its attractiveness as a target for the development is selected from hydrogen and C - Cgalkyl ; or R and R16 
of broad - spectrum anti - CoV therapeutics . Moreover , high may be joined together to form , together with the carbon to 
sequence conservation in the vicinity of active site among which they are attached , a 4-10 membered mono or bicyclic 
COV 3CL pros from different coronavirus subclasses make 60 heterocycle having ring nitrogen , NR , or 
them an excellent target for the development of broad- CZ - Clocycloalkyl ; R ' is selected from the group consisting 
spectrum therapeutics for coronavirus infections . Accord- of C - Cgalkyl , C2 - C1oalkenyl , C2 - C1oalkynyl , 
ingly , the development of CoV 3CLpro inhibitors is a Cz - Cocycloalkyl , Co - Caryl , 5-10 membered heteroaryl 
promising path for the treatment of respiratory tract infec- and 4-10 membered heterocycle , wherein R ' may optionally 
tions and related diseases . 65 be substituted on a free carbon by one , two , or three 
Numerous studies on targeting the immediate zoonotic substituents each selected from R4 ; R4 is independently 

reservoirs of coronaviruses with small molecule inhibitors selected , for each occurrence , halogen , cyano , hydroxyl , 
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oxo , SF5 , CF3 , 0 / CHF S CH3 , NH2 , C1 - alkyl , C3-6cycloalkyl , C. - Cgalkoxy , and C1-6 
-S ( O ) 2 - CH3 , O ) O - phenyl , 0 - C , -C alkyl )- haloalkyl ) ) ; R is independently selected , for each occur 
phenyl , NHC ( OR , ) -NHC ( O ) ORB , -NHC ( 0 ) 0 rence , from the group consisting of hydrogen , C. - Cgalkyl , 
( C - Cgalkyl ) -RB N ( R ' ) , N ( R ) C - Cgalkyl ) C ( O ) O- C - Cgheteroalkyl , CH CF3 , CH2CF3 , C1 - Cgalkoxy , ( C1 
phenyl , -N ( R ' ) C - Cgalkyl ) C ( O ) N ( R " ) 2 , - NHC ( O ) O ( C - 5 C alkoxy ) - ( 5-10 membered aryl ) , C3 - C cycloalkyl and 
Cgalkyl ) R ” , -C ( O ) - ( 5-10 membered heteroaryl ) , C ( O ) ( C1 - Cgalkyl ) COOH ; A is a warhead ; X is selected from 
( 4-10 membered heterocycle ) , C ( O ) O- ( 4-10 membered the group consisting of C ( Rxy ) and N , wherein R * is selected heterocycle ) , C ( O ) OC ( CH3 ) 3 , -C ( O ) ( C1 - Cgalkyl ) , from the group consisting of H , D , OH , -NH2 , halogen , C ( O ) ( C2 - Coalkenyl ) - ( Co - C 4aryl ) , C ( O ) C - gal C - Cgalkyl , C. - Cg haloalkyl , and C. - Cgalkoxy ; and phar 
kyl ) -NHCTOR , C - Cgalkyl , C2 - C1oalkenyl , 10 maceutically acceptable salts , stereoisomers , esters , and C2 - C1oalkynyl , C - Cgheteroalkyl , C1 - Cgalkoxy , prodrugs thereof . Cz - Ciocycloalkyl , ( C - Cgalkyl ) - ( Cz - Clocycloalkyl ) , In some embodiments , provided herein are compounds -C - Cgalkyl ) - ( Co - C 4aryl ) , ( C , -Cgalkyl ) - ( 5-10 mem represented by Formula II - A : bered heteroaryl ) , C. - C , caryl , 5-10 membered heteroaryl 
and 4-10 membered heterocycle , wherein the RP , hetero- 15 
cycle , heteroaryl , or aryl may optionally be substituted by 
one , two or three substituents of halogen , C , -Cgalkyl , 
C1 - Cgalkoxy , SF5 , -NH2 , hydroxyl or oxo ; R2 is selected 
from the group consisting of —NHC ( O ) RB , NHC ( O ) N R ! 
( Rº ) , - NHC ( O ) C ( R ) , RP , NHS ( O ) RP , OC - 20 2 ) C- 
Cgalkyl ) - ( Cz - Clocycloalkyl ) , 4-10 membered heterocycle , R2 R3 . 
Co - C14aryl and 5-10 membered heteroaryl bound through 
the carbon or nitrogen atom , wherein R ? may optionally be In some embodiments , provided herein are compounds 
substituted by one , two , or three substituents each selected represented by Formula II - B : from R * ; or Rla and R2 may be joined together to form , 25 
together with the carbon to which they are attached , a 4-10 
membered mono or bicyclic heterocycle having a ring 
nitrogen NR " , or a Cz - Clocycloalkyl , wherein the cycloal 
kyl or heterocycle may optionally be substituted by one , two 
or three substituents on a free carbon each selected from R4 ; 
R is selected from 5-10 membered heteroaryl and 4-10 
membered heterocycle , wherein Rº may optionally be sub R2 R3 . 
stituted by one , two , or three substituents each selected from 
R4 ; RP is independently selected , for each occurrence , from In some embodiments , provided herein are compounds the group consisting of C - Cgalkyl ( optionally substituted 35 represented by Formula II - I : by one , two or three halo ) , C2 - C1oalkenyl , C2 - C1oalkynyl , 
Co - C14aryl , 5-10 membered heteroaryl and 4-10 membered 
heterocycle ; Rº is independently selected , for each occur Formula II - I 
rence , from hydrogen , halogen and C - Cgalkyl ; R * is inde R3 
pendently selected , for each occurrence , from the group 40 
consisting of halogen , hydroxyl , oxo , CF3 , SF5 , cyano , 

OCF , ( C - Cgalkyl ) , C ( O ) O ( CH3 ) , 
-N ( Rº ) 2 , —N ( R ” ) C ( O ) R ” , -N ( Rº ) ( C - Cgalkyl ) C ( O ) N 
( R ' ) 2 , —N ( R ' ) ( CZ - Cgalkyl ) C ( O ) OH , C - Cgalkyl ) - ( Cz 
Ciocycloalkyl ) , C1 - Cgalkyl , C - Cgalkoxy , 45 
C3 - C1ocycloalkyl , C8 - C14aryl , 5-10 membered heteroaryl 
and 4-10 membered heterocycle , wherein the aryl , hetero 
cycle or heteroaryl may optionally be substituted by one or 
more substituents each selected from oxo , halogen and 
C ; -Cgalkyl ; R is selected from the group consisting of H , 50 wherein : R3 is C1 - alkyl ( optionally substituted by one , two or three sub 
stituents each independently selected from the group con 
sisting of_CO ) , halo , cyano , -NR ” R ” , and —NH 
( C = O ) R " ) , and CEO ) -C1 - alkyl ( optionally substituted 
by one , two or three substituents each independently 55 
selected from the group consisting of halo , cyano , 
-NR ” R ” , -NR " ( C = O ) R " , phenyl , cycloalkyl , hetero 

cycle , C. - Coalkoxy , wherein R " is selected for each occur 
rence by H , C1-3alkyl ( optionally substituted by one , two or R R R three substituents each independently selected from the 60 
group consisting of halo ) , phenyl ( optionally substituted by 
halo ) , S ( O ) 2 - CH3 , C3-6cycloalkyl , and 5-6 membered R * is independently , for each occurrence , H or methyl ; or 
heteroaryl ) , C ( O ) - alkyl ( optionally substituted by each R ' may be taken , together with the carbon to which they 
one , two or three substituents each independently selected are attached , to form a cyclopropyl ; RB is selected from the 
from the group consisting of halo , cyano and C. - Cgalkoxy ) , 65 group consisting of : a 9-10 membered bicyclic heteroaryl 
CO ) C3 - cycloalkyl , and CEO ) - ( 5-6 membered het- having one ring nitrogen , C7 - C alkyl , and C2 - Czalkenyl ; 
eroaryl ) ( optionally substituted by halo , cyano , hydroxyl , wherein R is optionally substituted by one , two or three 

) 

OCHF 29 RB -a N , 
2 ?? ??? 

2 

NH or R. 
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substituents each independently selected from the group C2 - Cgalkenyl , and C3 - C4alkenyl , respectively . Exemplary 
consisting of halogen , C. - Czalkoxy , NHR " , and phenyl alkenyl groups include , but are not limited to , vinyl , allyl , 
( optionally substituted by one or two halogens ) ; R " is butenyl , pentenyl , etc. 
C1 - zalkyl or -C ( O ) -C1 - zalkyl , wherein each C1-3alkyl is The term “ alkoxy ” as used herein refers to a straight or 
independently optionally substituted by one , two or three 5 branched alkyl group attached to oxygen ( alkyl - 0 ) . 
halogens ; or a pharmaceutically acceptable salt thereof . Exemplary alkoxy groups include , but are not limited to , 

In certain embodiments , provided herein are conjugates alkoxy groups of 1-6 or 2-6 carbon atoms , referred to herein 
represented by Formula III : as C - Cgalkoxy , C. - C alkoxy , and C2 - Calkoxy , respec 

tively . Exemplary alkoxy groups include , but are not limited 
10 to methoxy , ethoxy , isopropoxy , etc. 

The term “ alkoxy ” as used herein refers to a straight or 
branched alkyl group attached to oxygen ( alkyl - 0— ) . 

NH , Exemplary alkoxy groups include , but are not limited to , 
alkoxy groups of 1-6 or 2-6 carbon atoms , referred to herein 

15 as C - Cgalkoxy , C. - Calkoxy , and C2 - C alkoxy , respec 
tively . Exemplary alkoxy groups include , but are not limited 

wherein Cys145 is cysteine at position 145 or equivalent to methoxy , ethoxy , isopropoxy , etc. 
active site cysteine on a CL or 3CL protease ; IR is a viral The term “ alkoxyalkyl ” as used herein refers to a straight 
protease inhibitor ; and wherein the compound that forms the or branched alkyl group attached to oxygen , attached to a 
conjugate comprises a CN warhead . 20 second straight or branched alkyl group ( alkyl - O - alkyl- ) . 

Exemplary alkoxyalkyl groups include , but are not limited 
DETAILED DESCRIPTION to , alkoxyalkyl groups in which each of the alkyl groups 

independently contains 1-6 carbon atoms , referred to herein 
The features and other details of the disclosure will now as C1 - alkoxy - C1 - galkyl . Exemplary alkoxyalkyl groups 

be more particularly described . Before further description of 25 include , but are not limited to methoxymethyl , 2 - methoxy 
the present disclosure , certain terms employed in the speci ethyl , 1 - methoxyethyl , 2 - methoxypropyl , ethoxymethyl , 
fication , examples and appended claims are collected here . 2 - isopropoxyethyl etc. 
These definitions should be read in light of the remainder of The term “ alkyoxycarbonyl ” as used herein refers to a 
the disclosure and as understood by a person of skill in the straight or branched alkyl group attached to oxygen , 
art . Unless defined otherwise , all technical and scientific 30 attached to a carbonyl group ( alkyl - 0_C ( 0 ) ) . Exemplary 
terms used herein have the same meaning as commonly alkoxycarbonyl groups include , but are not limited to , 

alkoxycarbonyl groups of 1-6 carbon atoms , referred to understood by a person of ordinary skill in the art . herein as C1 - alkoxycarbonyl . Exemplary alkoxycarbonyl 
groups include , but are not limited to , methoxycarbonyl , Definitions 35 ethoxycarbonyl , t - butoxycarbonyl , etc. 
The term “ alkenyloxy ” used herein refers to a straight or The term “ treating ” includes any effect , e.g. , lessening , branched alkenyl group attached to oxygen ( alkenyl - 0— ) . reducing , modulating , or eliminating , that results in the Exemplary alkenyloxy groups include , but are not limited to , 

improvement of the condition , disease , disorder and the like , groups with an alkenyl group of 3-6 carbon atoms , referred 
including a reduction of viral shedding in asymptomatic 40 to herein as C3.galkenyloxy . Exemplary “ alkenyloxy " 
individuals and prophylaxis of exposed individuals , inde- groups include , but are not limited to allyloxy , butenyloxy , 
pendent of symptoms . etc. 

The term “ alkyl ” as used erein refers to a saturated The term “ alkynyloxy ” used herein refers to a straight or 
straight or branched hydrocarbon . Exemplary alkyl groups branched alkynyl group attached to oxygen ( alkynyl - O ) . 
include , but are not limited to , straight or branched hydro- 45 Exemplary alkynyloxy groups include , but are not limited 
carbons of 1-6 , 1-4 , or 1-3 carbon atoms , referred to herein to , groups with an alkynyl group of 3-6 carbon atoms , 
as C -alkyl , C1 - alkyl , and C / . Balkyl , respectively . Exem- referred to herein as C3 - galkynyloxy . Exemplary alkynyloxy 
plary alkyl groups include , but are not limited to , methyl , groups include , but are not limited to , propynyloxy , buty ethyl , propyl , isopropyl , 2 - methyl - 1 - butyl , 3 - methyl - 2- nyloxy , etc. 
butyl , 2 - methyl - 1 - pentyl , 3 - methyl - 1 - pentyl , 4 - methyl - 1- 50 The term “ aryl ” refers to a radical of a monocyclic or 
pentyl , 2 - methyl - 2 - pentyl , 3 - methyl - 2 - pentyl , 4 - methyl - 2- polycyclic ( e.g. , bicyclic or tricyclic ) 4n + 2 aromatic ring 
pentyl , 2,2 - dimethyl - 1 - butyl , 3,3 - dimethyl - 1 - butyl , 2 - ethyl- system ( e.g. , having 6 , 10 , or 14. electrons shared in a cyclic 
1 - butyl , butyl , isobutyl , t - butyl , pentyl , isopentyl , neopentyl , array ) having 6-14 ring carbon atoms and zero heteroatoms 
hexyl , etc. provided in the aromatic ring system ( “ C6-14 aryl ” ) . In some 

The term “ alkynyl ” as used herein refers to an unsaturated 55 embodiments , an aryl group has six ring carbon atoms ( " C6 
straight or branched hydrocarbon having at least one carbon- aryl ” ; e.g. , phenyl ) . In some embodiments , an aryl group has 
carbon triple bond . Exemplary alkynyl groups include , but ten ring carbon atoms ( “ C10 aryl ” ; e.g. , naphthyl such as 
are not limited to , straight or branched groups of 2-6 , or 3-6 1 - naphthyl and 2 - naphthyl ) . In some embodiments , an aryl 
carbon atoms , referred to herein as C2 - galkynyl , and group has fourteen ring carbon atoms ( “ C14 aryl ” ; e.g. , 
C3 - galkynyl , respectively . Exemplary alkynyl groups 60 anthracyl ) . “ Aryl ” also includes ring systems wherein the 
include , but are not limited to , ethynyl , propynyl , butynyl , aryl ring , as defined above , is fused with one or more 
pentynyl , hexynyl , methylpropynyl , etc. carbocyclyl or heterocyclyl groups wherein the radical or 

The term “ alkenyl ” as used herein refers to an unsaturated point of attachment is on the aryl ring , and in such instances , 
straight or branched hydrocarbon having at least one carbon- the number of carbon atoms continue to designate the 
carbon double bond . Exemplary alkenyl groups include , but 65 number of carbon atoms in the aryl ring system . Typical aryl 
are not limited to , a straight or branched group of 2-6 or 3-4 groups include , but are not limited to , groups derived from 
carbon atoms , referred to herein as C1 - Cgalkenyl , aceanthrylene , acenaphthylene , acephenanthrylene , anthra 
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cene , azulene , benzene , chrysene , coronene , fluoranthene , The terms “ heteroaryl ” or “ heteroaromatic group ” as used 
fluorene , hexacene , hexaphene , hexalene , as - indacene , s - in- herein refers to a monocyclic aromatic 5-10 membered ring 
dacene , indane , indene , naphthalene , octacene , octaphene , system containing one or more heteroatoms , for example 
octalene , ovalene , penta - 2,4 - diene , pentacene , pentalene , one to three heteroatoms , such as nitrogen , oxygen , and 
pentaphene , perylene , phenalene , phenanthrene , picene , ple- 5 sulfur . The term may also be used to refer to an 8-10 
iadene , pyrene , pyranthrene , rubicene , triphenylene , and membered bicyclic heteroaryl . Where possible , said het 
trinaphthalene . Particularly aryl groups include phenyl , eroaryl ring may be linked to the adjacent radical though 
naphthyl , indenyl , and tetrahydronaphthyl . carbon or nitrogen . Examples of heteroaryl rings include but Examples of representative substituted aryls include the are not limited to furan , thiophene , pyrrole , thiazole , oxa following zole , isothiazole , isoxazole , imidazole , pyrazole , triazole , 

pyridine or pyrimidine etc. 
The terms “ heterocyclyl , ” “ heterocycle , " or " heterocyclic 

group ” are art - recognized and refer to saturated or partially 
unsaturated 4-10 membered ring structures , whose ring 
structures include one to three heteroatoms , such as nitro 
gen , oxygen , and sulfur . Where possible , heterocyclyl rings 
may be linked to the adjacent radical through carbon or 

-R56 and nitrogen . The term may also be used to refer to 4-10 
20 membered saturated or partially unsaturated ring structures 

that are bridged , fused or spirocyclic ring structures , whose 
ring structures include one to three heteroatoms , such as 

wherein one of R56 and R $ 7 may be hydrogen and at least nitrogen , oxygen , and sulfur . Examples of heterocyclyl 
one of R $ 6 and R $ 7 is each independently selected from groups include , but are not limited to , pyrrolidine , piperi 
halogen , C - Cg alkyl , C - Cg haloalkyl , 4-10 membered het- 25 dine , morpholine , thiomorpholine , piperazine , oxetane , aze 
erocyclyl , alkanoyl , C7 - C , alkoxy , heteroaryloxy , alky- tidine , tetrahydrofuran or dihydrofuran etc. In some embodi 
lamino , arylamino , heteroarylamino , NRCOR59 ments , the heterocycle is a spiro heterocycle ( e.g. 2,8 NR58SORS'NR58SO R59 , COOalkyl , COOaryl , diazaspiro [ 4.5 ] decane ) . In embodiments , the CONR58R5 , CONRISORS , NRSRS , SO NR58R59 , S - al heterocycle is a bridged heterocycle ( e.g. octahydro - 1H - 4 , kyl , Soalkyl , so , alkyl , Saryl , SOaryl , SO2aryl ; or R $ 9 and 30 7 - methanoisoindole ) . “ Spiro heterocyclyl , ” or “ spiro hetero 6 ” may be joined to form a cyclic ring ( saturated or cycle ” refers to a polycyclic heterocyclyl with rings con unsaturated ) from 5 to 8 atoms , optionally containing one or 
more heteroatoms selected from the group consisting of N nected through one common atom ( called a spiro atom ) , 
O , and S. R60 and R61 are independently hydrogen , C - C , wherein the rings have one or more heteroatoms selected 
alkyl , C. - Chaloalkyl , Cz - C10 cycloalkyl , 4-10 membered 35 from the group consisting of N , O , and S ( O ) m ( wherein m 
heterocyclyl , C8 - C10 aryl , substituted C. - C10 aryl , 5-10 is an integer of 0 to 2 ) as ring atoms . Representative 
membered heteroaryl , or substituted 5-10 membered het examples of heterocyclyl include , for example : 
eroaryl . 
The term " carbonyl ” as used herein refers to the radical 
C ( O ) . 1 
The term “ cyano ” as used herein refers to the radical 
CN . 
The term “ cycloalkoxy ” as used herein refers to a cycloal 

kyl group attached to oxygen ( cycloalkyl - 0 ) . Exemplary 
cycloalkoxy groups include , but are not limited to , 45 
cycloalkoxy groups of 3-6 carbon atoms , referred to herein 
as C3-6cycloalkoxy groups . Exemplary cycloalkoxy groups 
include , but are not limited to , cyclopropoxy , cyclobutoxy , 
cyclohexyloxy , etc. 

The terms “ cycloalkyl ” or a “ carbocyclic group ” as used 50 
herein refers to a saturated or partially unsaturated hydro 
carbon group of , for example , 3-6 , or 4-6 carbons , referred 
to herein as Cz - Ciocycloalkyl , C3-6cycloalkyl or C4-6cy 
cloalkyl , respectively . Exemplary cycloalkyl groups include , 
but are not limited to , cyclohexyl , cyclopentyl , cyclopente- 55 
nyl , cyclobutyl or cyclopropyl . 

The terms “ halo ” or “ halogen ” as used herein refer to F , 
C1 , Br , or I. 

The term " hetero ” when used to describe a compound or 
a group present on a compound means that one or more 60 
carbon atoms in the compound or group have been replaced The term “ heterocyclyloxy ” as used herein refers to a 
by a nitrogen , oxygen , or sulfur heteroatom . Hetero may be heterocyclyl group attached to oxygen ( heterocyclyl - 0 ) . 
applied to any of the hydrocarbyl groups described above The term " heteroaryloxy ” as used herein refers to a 
such as alkyl , e.g. , heteroalkyl , cycloalkyl , e.g. , heterocy- heteroaryl group attached to oxygen ( heteroaryl - 0 ) . 
clyl , aryl , e.g , heteroaryl , cycloalkenyl , e.g , cycloheteroalk- 65 The terms “ hydroxy ” and “ hydroxyl ” as used herein refers 
enyl , and the like having from 1 to 5 , and particularly from to the radical – OH . 
1 to 3 heteroatoms . The term “ oxo ” as used herein refers to the radical —O . 

H 
40 

m 

po 
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“ Pharmaceutically or pharmacologically acceptable ” maceutically acceptable salts with various amino acids . The 
include molecular entities and compositions that do not compounds of the disclosure may contain both acidic and 
produce an adverse , allergic or other untoward reaction basic groups ; for example , one amino and one carboxylic 
when administered to an animal , or a human , as appropriate . acid group . In such a case , the compound can exist as an acid 
For human administration , preparations should meet steril- 5 addition salt , a zwitterion , or a base salt . 
ity , pyrogenicity , and general safety and purity standards as The compounds of the disclosure may contain one or 
required by FDA Office of Biologics standards . more chiral centers and , therefore , exist as stereoisomers . 

The term “ pharmaceutically acceptable carrier ” or “ phar- The term “ stereoisomers ” when used herein consist of all 
maceutically acceptable excipient ” as used herein refers to enantiomers or diastereomers . These compounds may be 
any and all solvents , dispersion media , coatings , isotonic 10 designated by the symbols “ ( + ) , ” “ ( - ) , ” “ R ” or “ S , ” depend 
and absorption delaying agents , and the like , that are com- ing on the configuration of substituents around the stereo 
patible with pharmaceutical administration . The use of such genic carbon atom , but the skilled artisan will recognize that 
media and agents for pharmaceutically active substances is a structure may denote a chiral center implicitly . The present 
well - known in the art . The compositions may also contain disclosure encompasses various stereoisomers of these com 
other active compounds providing supplemental , additional , 15 pounds and mixtures thereof . Mixtures of enantiomers or 
or enhanced therapeutic functions . diastereomers may be designated “ ( + ) " in nomenclature , but 

The term “ pharmaceutical composition ” as used herein the skilled artisan will recognize that a structure may denote 
refers to a composition comprising at least one compound as a chiral center implicitly . 
disclosed herein formulated together with one or more The compounds of the disclosure may contain one or 
pharmaceutically acceptable carriers . 20 more double bonds and , therefore , exist as geometric iso 

“ Individual , ” “ patient , ” or “ subject ” are used interchange- mers resulting from the arrangement of substituents around 
ably and include any animal , including mammals , preferably a carbon - carbon double bond . The symbol --- denotes a 
mice , rats , other rodents , rabbits , dogs , cats , swine , cattle , bond that may be a single , double or triple bond as described 
sheep , horses , or primates , and most preferably humans . The herein . Substituents around a carbon - carbon double bond are 
compounds of the disclosure can be administered to a 25 designated as being in the “ Z ” or “ E ” configuration wherein 
mammal , such as a human , but can also be administered to the terms “ Z ” and “ E ” are used in accordance with IUPAC 
other mammals such as an animal in need of veterinary standards . Unless otherwise specified , structures depicting 
treatment , e.g. , domestic animals ( e.g. , dogs , cats , and the double bonds encompass both the “ E ” and “ Z ” isomers . 
like ) , farm animals ( e.g. , cows , sheep , pigs , horses , and the Substituents around a carbon - carbon double bond alterna 
like ) and laboratory animals ( e.g. , rats , mice , guinea pigs , 30 tively can be referred to as “ cis ” or “ trans , ” where " cis ” 
and the like ) . “ Modulation ” includes antagonism ( e.g. , inhi- represents substituents on the same side of the double bond 
bition ) , agonism , partial antagonism and / or partial agonism . and “ trans ” represents substituents on opposite sides of the 

In the present specification , the term “ therapeutically double bond . 
effective amount ” means the amount of the subject com- Compounds of the disclosure may contain a carbocyclic 
pound that will elicit the biological or medical response of 35 or heterocyclic ring and therefore , exist as geometric iso 
a tissue , system or animal , ( e.g. mammal or human ) that is mers resulting from the arrangement of substituents around 
being sought by the researcher , veterinarian , medical doctor the ring . The arrangement of substituents around a carbo 
or other clinician . The compounds of the disclosure are cyclic or heterocyclic ring are designated as being in the “ Z ” 
administered in therapeutically effective amounts to treat a or “ E ” configuration wherein the terms “ Z ” and “ E ” are used 
disease . Alternatively , a therapeutically effective amount of 40 in accordance with IUPAC standards . Unless otherwise 
a compound is the quantity required to achieve a desired specified , structures depicting carbocyclic or heterocyclic 
therapeutic and / or prophylactic effect . rings encompass both “ Z ” and “ E ” isomers . Substituents 

The term “ pharmaceutically acceptable salt ( s ) ” as used around a carbocyclic or heterocyclic rings may also be 
herein refers to salts of acidic or basic groups that may be referred to as “ cis ” or “ trans ” , where the term “ cis ” repre 
present in compounds used in the compositions . Compounds 45 sents substituents on the same side of the plane of the ring 
included in the present compositions that are basic in nature and the term “ trans ” represents substituents on opposite 
are capable of forming a wide variety of salts with various sides of the plane of the ring . Mixtures of compounds 
inorganic and organic acids . The acids that may be used to wherein the substituents are disposed on both the same and 
prepare pharmaceutically acceptable acid addition salts of opposite sides of plane of the ring are designated “ cis / trans . ” 
such basic compounds are those that form non - toxic acid 50 Individual enantiomers and diastereomers of compounds 
addition salts , i.e. , salts containing pharmacologically of the present disclosure can be prepared synthetically from 
acceptable anions , including , but not limited to , malate , commercially available starting materials that contain asym 
oxalate , chloride , bromide , iodide , nitrate , sulfate , bisulfate , metric or stereogenic centers , or by preparation of racemic 
phosphate , acid phosphate , isonicotinate , acetate , lactate , mixtures followed by resolution methods well - known to 
salicylate , citrate , tartrate , oleate , tannate , pantothenate , 55 those of ordinary skill in the art . These methods of resolution 
bitartrate , ascorbate , succinate , maleate , gentisinate , are exemplified by ( 1 ) attachment of a mixture of enantiom 
fumarate , gluconate , glucaronate , saccharate , formate , ben- ers to a chiral auxiliary , separation of the resulting mixture 
zoate , glutamate , methanesulfonate , ethanesulfonate , benze- of diastereomers by recrystallization or chromatography and 
nesulfonate , p - toluenesulfonate and pamoate ( i.e. , 1,1'- liberation of the optically pure product from the auxiliary , 
methylene - bis- ( 2 - hydroxy - 3 - naphthoate ) ) salts . Compounds 60 ( 2 ) salt formation employing an optically active resolving 
included in the present compositions that are acidic in nature agent , ( 3 ) direct separation of the mixture of optical enan 
are capable of forming base salts with various pharmaco- tiomers on chiral liquid chromatographic columns or ( 4 ) 
logically acceptable cations . Examples of such salts include kinetic resolution using stereoselective chemical or enzy 
alkali metal or alkaline earth metal salts , particularly cal- matic reagents . Racemic mixtures can also be resolved into 
cium , magnesium , sodium , lithium , zinc , potassium , and 65 their component enantiomers by well - known methods , such 
iron salts . Compounds included in the present compositions as chiral - phase liquid chromatography or crystallizing the 
that include a basic or acidic moiety may also form phar- compound in a chiral solvent . Stereoselective syntheses , a 
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chemical or enzymatic reaction in which a single reactant butyrolacton - 4 - yl , di - N , N- ( C1-2 ) alkylamino ( C2-3 ) alkyl 
forms an unequal mixture of stereoisomers during the cre- ( such as ( 3 - dimethylaminoethyl ) , carbamoyl- ( C1-2 Jalkyl , 
ation of a new stereocenter or during the transformation of N , N - di ( C1-2 ) alkylcarbamoyl- ( C1-2 ) alkyl and piperidino- , 
a pre - existing one , are well - known in the art . Stereoselective pyrrolidino- or morpholino ( C2-3 ) alkyl . 
syntheses encompass both enantio- and diastereoselective 5 Similarly , if a compound of the disclosure contains an 
transformations , and may involve the use of chiral auxilia alcohol functional group , a prodrug can be formed by the ries . For examples , see Carreira and Kvaerno , Classics in replacement of the hydrogen atom of the alcohol group with 
Stereoselective Synthesis , Wiley - VCH : Weinheim , 2009 . a group such as ( C1-6 ) alkylcarbonyloxymethyl , 1 - ( ( C1-6 ) The compounds disclosed herein can exist in solvated as alkylcarbonyloxy Jethyl , 1 - methyl - 1- C - 6 ) alkylcarbony well as unsolvated forms with pharmaceutically acceptable 10 loxy ) ethyl ( C1-6 ) alkoxycarbonyloxymethyl , N ( C1-6 ) solvents such as water , ethanol , and the like , and it is alkoxycarbonylaminomethyl , succinoyl , intended that the disclosure embrace both solvated and ( C - 6 ) alkyl 
unsolvated forms . In one embodiment , the compound is carbonyl , a - amino ( C1-4 ) alkylcarbonyl , arylalkylcarbonyl 
amorphous . In one embodiment , the compound is a single and a - aminoalkylcarbonyl , or a - aminoalkylcarbonyl - a 
polymorph . In another embodiment , the compound is a 15 aminoalkylcarbonyl , where each a - aminoalkylcarbonyl 
mixture of polymorphs . In another embodiment , the com group is independently selected from the naturally occurring 
pound is in a crystalline form . L - amino acids , P ( O ) ( OH ) 2 , -P ( O ) ( O ( C1-6 ) alkyl ) , or gly 2 

The disclosure also embraces isotopically labeled com- cosyl ( the radical resulting from the removal of a hydroxyl 
pounds of the disclosure which are identical to those recited group of the hemiacetal form of a carbohydrate ) . 
herein , except that one or more atoms are replaced by an 20 If a compound of the disclosure incorporates an amine 
atom having an atomic mass or mass number different from functional group , a prodrug can be formed , for example , by 
the atomic mass or mass number usually found in nature . creation of an amide or carbamate , an N - alkylcarbonyloxy 
Examples of isotopes that can be incorporated into com- alkyl derivative , an ( oxodioxolenyl ) methyl derivative , an 
pounds of the disclosure include isotopes of hydrogen , N - Mannich base , imine or enamine . In addition , a secondary 
carbon , nitrogen , oxygen , phosphorus , sulfur , fluorine and 25 amine can be metabolically cleaved to generate a bioactive 
chlorine , such as 2H , PH , 13C , 14C , 15N , 180 , 170 , 310 , 32P , primary amine , or a tertiary amine can metabolically cleaved 35S , 18F , and 36C1 , respectively . For example , a compound of to generate a bioactive primary or secondary amine . For the disclosure may have one or more H atom replaced with examples , see Simplicio , et al . , Molecules 2008 , 13 , 519 and 
deuterium . references therein . Certain isotopically - labeled disclosed compounds ( e.g. , 30 The term “ warhead ” or “ warhead group ” as used herein those labeled with PH and 14C ) are useful in compound 
and / or substrate tissue distribution assays . Tritiated ( i.e. , PH ) refers to a functional group present on a compound wherein 
and carbon - 14 ( i.e. , 4C ) isotopes are particularly preferred that functional group is capable of reversibly or irreversibly 
for their ease of preparation and detectability . Further , participating in a reaction with a protein , e.g. , 3C or 3CL 
substitution with heavier isotopes such as deuterium ( i.e. , 35 protease ( e.g. , with a cysteine on the protease such as Cys 
? H ) may afford certain therapeutic advantages resulting from 145 ) . Warheads may , for example , form covalent bonds with 
greater metabolic stability ( e.g. , increased in vivo half - life or the protein , or may create stable transition states , or be a 
reduced dosage requirements ) and hence may be preferred in reversible or an irreversible alkylating agent . For example , 
some circumstances . Isotopically labeled compounds of the the warhead moiety can be a functional group on an inhibitor 
disclosure can generally be prepared by following proce- 40 that can participate in a bond - forming reaction , wherein a 
dures analogous to those disclosed in the examples herein by new covalent bond is formed between a portion of the 
substituting an isotopically labeled reagent for a non - isoto- warhead and a donor , for example an amino acid residue of 
pically labeled reagent . a protein . In embodiments , the warhead is an electrophile 

The term “ prodrug ” refers to compounds that are trans- and the “ donor ” is a nucleophile such as the side chain of a 
formed in vivo to yield a disclosed compound or a pharma- 45 cysteine residue . As provided herein , a warhead may include 
ceutically acceptable salt , hydrate or solvate of the com- a nitrile or halo group . As also provided herein , a warhead 
pound . The transformation may occur by various may include an aldehyde , ketoamides , hydroxybisulfite 
mechanisms ( such as by esterase , amidase , phosphatase , salts , heterocyclic moieties , aziridine , oxirane , epoxy 
oxidative and or reductive metabolism ) in various locations ketones , halomethyl ketones , hydroxymethyl ketones , elec 
( such as in the intestinal lumen or upon transit of the 50 trophilic ketones ( e.g. trifluoromethyl ketones ) , acyloxym 
intestine , blood or liver ) . Prodrugs are well - known in the art ethyl ketones , benzothiazolyl ketones and a Michael accep 
( for example , see Rautio , Kumpulainen , et al , Nature tor . For example , nitriles may be reversible covalent 
Reviews Drug Discovery 2008 , 7 , 255 ) . For example , if a warheads for cysteine protease inhibition , for example , 
compound of the disclosure or a pharmaceutically accept- where the mechanism of action may involve a formation of 
able salt , hydrate or solvate of the compound contains a 55 reversible covalent bond between the nitrile and the active 
carboxylic acid functional group , a prodrug can comprise an cysteine to form a thioimidate adduct . Reaction of cysteine 
ester formed by the replacement of the hydrogen atom of the of glutathione or other proteins is generally reversible , while 
acid group with a group such as ( C1-8 ) alkyl , ( C2-12 ) alkyl- the reaction with cysteine or aminoethylthiols generally 
carbonyloxymethyl , 1- ( alkylcarbonyloxy ) ethyl having from irreversibly forms a thiazolidine adduct . It can be appreci 
4 to 9 carbon atoms , 1 - methyl - 1- ( alkylcarbonyloxy ) -ethyl 60 ated that contemplated compounds herein may be a revers 
having from 5 to 10 carbon atoms , alkoxycarbonyloxym- ible or an irreversible inhibitor . 
ethyl having from 3 to 6 carbon atoms , 1- ( alkoxycarbony- Examples of exemplary warheads include , but not limited 
loxy ) ethyl having from 4 to 7 carbon atoms , 1 - methyl - 1- to , a moiety with a cyano , halomethyl , an aldehyde , keto 
( alkoxycarbonyloxy ) ethyl having from 5 to 8 carbon atoms , amide , hydroxybisulfite salt , heterocycle , epoxy ketone , 
N - alkoxycarbonyl ) aminomethyl having from 3 to 9 carbon 65 halomethyl ketone , hydroxymethyl ketone , electrophilic 
atoms , 1- ( N - alkoxycarbonyl ) amino ) ethyl having from 4 to ketone , acyloxymethyl ketone , benzothiazolyl ketone or a 
10 carbon atoms , 3 - phthalidyl , 4 - crotonolactonyl , gamma- Michael acceptor , for example : 
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In some embodiments , the warhead is a moiety with a 

cyanohydrin or cyanoacrylate moiety . Examples of exem 
plary cyanohydrin and cyanoacrylate warheads include , but 
not limited to : 

45 mono nnnn 
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hydrogen and C. - Cgalkyl ; or R and Rmay form , together 
with the nitrogen to which they are attached , a 4-6 mem 
bered heterocycle ; and p is 0 , 1 , 2 , 3 , or 4 , as valency 
permits . 

CN , In some embodiments , the warhead is a moiety with a 
cyano amine or cyano amide moiety . Examples of exem 
plary cyanoamine warheads include , but not limited to : 

OH OH 

5 
p ( R 135b ) CN , p ( R1300 ) 

man 

OH OH 
HN 

10 p ( R135 ) CN , CN , mm HN ( R1366 
mm IT mm 

H?N CN , CN , CN , 
p ( R 135b ) . OH OH 

HN 15 
CN , CN , 

CN , CN , p ( R1366 
mm 

HN 20 
OH OH OH F3C CN , CN , HN AT 

AICI CN , CN , CN , m p ( R1355 ( R 13bb ) p ( R 135b ) p ( R135b ) . HN 

mm 25 CN CN , 
H 

OH OH mm 

p ( Rl3bb ) . CN , CN , 

IZ CN , CN , 
p ( R135b ) 30 

mm mm NH HN 

p ( R 13bb ) OH OH 

CN , CN , mm mann 35 

( R 13bb ) , 
mm CN , CN , 

mm 

-?? T OH OH OH 
40 p ( R13bb ) . CN , CN , CN , 

13bb PR ( R1366 ) 135b ) , p p 
mu mm 

45 CN , CN , OH p R1355 OH OH 

-NH CN , CN , CN , 

p ( R 13bb ) ( R1366 
50 

N CN , CN , T OH 
OH 

p ( R135b ) . 
CN , CN , 

55 
13bb mm ( R1366 ) . GI 
5 t otot m 

CN , OH CN , OH 

60 
p ( R 1356 ) CN , and p ( R1385 ) CN , ma mm 

CN , CN , wherein R13bb is selected from the group consisting of 
halogen , C. - C alkyl , C. - Chaloalkyl , C. - Calkoxy , 65 
Cz - Clocycloalkyl , -N ( RR ) , and -C ( O ) -N ( RR ) ; Re 
and R are each selected from the group consisting of 
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wherein each Rocc and Rocc is selected from the group 
consisting of hydrogen , C ; -Cgalkyl , Cz - Cocycloalkyl , 
( C - Cgalkyl ) - ( C6 - C14aryl ) , and C. - C14aryl . In some 

embodiments , the warhead is selected from the group con 
sisting of NH2 , 

15 p ( R 1366 ) CN 
CN 

mm 

NH2 , „ NH2 , HN HN HN 
20 NH , NH , 

p ( R 135b ) CN CN HN N p ( Rl3bb ) . 

NH2 , NH2 , and Jobs 25 
HN HN p ( 1365 ) p ( R13bb ) CN CN 

N 
NH2 

30 mm 

CN , 
p ( R13bb ) HN HN : 

N 

13bb 
35 / 

nam mm 

HN HN 

wherein R is selected from the group consisting of 
halogen , C - Coalkyl , C - Cchaloalkyl , C1 - Coalkoxy , 
C3 - Clocycloalkyl , —N ( R®R ) , and C ( O ) -N ( RR ) ; Re 
and R are each selected from the group consisting of 
hydrogen and C. - Coalkyl ; or R and Rmay form , together 
with the nitrogen to which they are attached , a 4-6 mem 
bered heterocycle ; and p is 0 , 1 , 2 , 3 , or 4 , as valency 
permits . 

In some embodiments , the warhead is a moiety with an 
imino - oxazolidinone moiety . Examples of exemplary imino 
oxazolidinone warheads include , but not limited to : 

40 and 

N 

45 

Other examples of exemplary warheads include , but not 
limited to : man mm mm 

HN HN HN ----- 50 

mm mm mmm = S = O , 
55 

RCC 
HN HN HN 

?? wherein RCC is selected from the group consisting of hydro 
O , and 60 gen , C -Cgalkyl , Cz - Cocycloalkyl , ( C1 - Cgalkyl ) - ( C6 

Caryl ) , C. - Caryl , 5-10 membered heteroaryl , ( C , 
Cgalkyl ) - ( 5-10 membered heteroaryl ) , 5-10 membered 
heterocycle and —N ( RÞR ) , wherein R and R © are each 
selected from the group consisting of hydrogen , C. - Cgalkyl , 

In some embodiments , the warhead is a moiety with an 65 and C3 - C cycloalkyl , or R and Rº may be joined together to 
iminoimidazolidinone . Examples of exemplary iminoimida- form , together with the nitrogen to which they are attached , 
zolidinone warheads include , but not limited to : a 5-10 membered heterocycle . 
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Some other examples of exemplary warheads include , but 
not limited to : 

22 

O , 
mm 5 

RD 

N - Rod , 
wherein RD is selected from the group consisting of 
Cz - C.cycloalkyl , C. - Cgalkyl , and 

10 

wherein Red is selected from the group consisting of hydro 
gen , C. - Cgalkyl , and C. - C.cycloalkyl . 

Other examples of exemplary warheads include , but not 
limited to : 

84 
15 

H ( RF ) p ; 

20 

1 

X 

2 

1 

X2 

?? ( RO ) 

R , X4 is independently selected , for each occurrence , from CH 
and N ; RF is independently selected , for each occurrence , 
from the group consisting of halogen , CH3 , OCHZ , 

wherein R is selected from the group consisting of hydro OCH CH3 , OCH ( CH3 ) 2 , CN , CF3 , OCF , and 
gen , CH , C ( O ) O ( C - Cgalkyl ) , C - Cgalkyl , and SCFz ; and p is selected from 0 , 1 and 2 ; C ( O ) R ” , 
Cz - C.cycloalkyl , wherein the C -Csalkyl may optionally be 25 wherein RP is selected from the group consisting of hydro 
substituted by one or more substituents each selected from gen , CH , OH , CHOR ' and CH Fv , wherein x is 0 , 1 
the group consisting of halogen , Cz - C.cycloalkyl , 5-10 or 2 ; y is 1 , 2 or 3 ; and the sum of x and y is 3 , wherein R ' 
membered aryl and 5-10 membered heteroaryl ; is selected from the group consisting of C - Cgalkyl , - ( C ) 

Cgalkyl ) - ( 5-10 membered aryl ) , C , -Cgheteroalkyl , 
30 C3 - C cycloalkyl and 5-10 membered aryl ; and 
( CH = CH ) C ( O ) OR ” , wherein Rºis C. - Cgalkyl . 

It will be appreciated to one of skilled in the art that the 
compounds disclosed herein that include the warheads 
above also contemplate the precursors to those compounds , 

35 for example , where a cyano moiety involved in a warheads 
may be replaced with e.g. , a halo moiety . 

wherein X² is selected from the group consisting of NH , O It will be appreciated to one of skilled in the art that the 
compounds disclosed herein can also irreversibly bind , or and S ; X is independently selected , for each occurrence , 

from N and CH ; RP is independently selected , for each may otherwise inhibit e.g. , a virus protein via any other 
40 mechanism of action . occurrence , from the group consisting of C , -Cgalkyl , The term “ inhibitor ” as used herein refers to a compound 

that binds to and / or inhibits a target protease with measur 
able affinity . 
The term " reversible ” or “ reversible inhibitor ” as used 

45 herein refers to a protease inhibitor that associates with a 
protease in such a way as to inhibit the activity of the 
protease while the protease and inhibitor are bound , but does 
not associate with a protease in such a way as to inhibit the 
activity of the protease when the protease and inhibitor are ( RE ) , 50 no longer bound . Reversible inhibitors can effect inhibition 
by competing with substrate for binding to the active site of 

R® is independently selected , for each occurrence , from the the protease ( competitive reversible inhibitor ) , or by asso 
group consisting of halogen , hydroxyl , C. - Cgalkyl and ciating with the protease bound to its substrate in a way to 
C - Cgalkoxy ; p is selected from 0 , 1 and 2 ; and q is selected make the complex inactive ( uncompetitive reversible inhibi p 
from 0 , 1 and 2 ; 55 tor ) , or by associating with the protease and / or protease 

substrate complex in a way that inhibits the activity of either 
and / or both . 
As used herein , the term “ irreversible ” or “ irreversible 

inhibitor ” refers to an inhibitor ( i.e. a compound ) that is able 
60 to be covalently bonded to a target protease in a substantially 

non - reversible manner . An irreversible inhibitor will remain 
substantially bound to the target protease once covalent 
bond formation has occurred . Irreversible inhibitors usually 
display time dependency , whereby the degree of inhibition 

65 increases with the time with which the inhibitor is in contact 
wherein X2 is selected from the group consisting of NH , with the enzyme . In certain embodiments , an irreversible 
NRP , O and S , wherein RP is C , -Cgalkyl ; and inhibitor will remain substantially bound to target protease 

Roho and 
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once covalent bond formation has occurred and will remain from the group consisting of NHC ( O ) R " , - NHC ( O ) N 
bound for a time period that is longer than the life of the ( R ) 2 , -NHC ( O ) C ( RRP , ) NHS ( O ) , R? , 0 - C , O ( C protein . Cgalkyl ) - ( Cz - Clocycloalkyl ) , 4-10 membered heterocycle , 
I. Reversible or Irreversible Viral Protease Inhibitor Com Co - C14aryl and 5-10 membered heteroaryl bound through pounds the carbon or nitrogen atom , wherein R2 may optionally be Also provided herein are compounds represented by substituted by one , two , or three substituents each selected 

from R * ; or R1 and R2 may be joined together to form , 
Formula II together with the carbon to which they are attached , a 4-10 

10 membered mono or bicyclic heterocycle having a ring 
R ? nitrogen NRC , or a Cz - Ciocycloalkyl , wherein the cycloal 

kyl or heterocycle may optionally be substituted by one , two 
or three substituents on a free carbon each selected from R4 ; 
R3 is selected from 5-10 membered heteroaryl and 4-10 

wherein : R3a is selected from membered heterocycle , wherein Rº may optionally be sub 
stituted by one , two , or three substituents each selected from 
R4 ; RB is independently selected , for each occurrence , from 
the group consisting of C7 - Cgalkyl ( optionally substituted 
by one , two or three halo ) , C2 - C1oalkenyl , C2 - C1oalkynyl , 
Co - C14aryl , 5-10 membered heteroaryl and 4-10 membered 

R ? heterocycle ; Rºis independently selected , for each occur 
rence , from hydrogen , halogen and C. - Cgalkyl ; R * is inde 

and 4-10 membered heterocycle , wherein the heterocycle 25 pendently selected , for each occurrence , from the group 
may optionally be substituted by one , two or three substitu- consisting of halogen , hydroxyl , oxo , CF3 , SFs , cyano , 
ents each selected from the group consisting of hydroxyl , OCHF2 , _OCF3 , OCF3 , O - CZ - Cgalkyl ) , C ( O ) O ( CH2 ) , OC , 
C - Cgalkoxy , oxo and a warhead A ; R36 is selected from -N ( R ' ) 2 , —N ( R ” ) C ( O ) R ” , —N ( R ” ) ( C1 - Cgalkyl ) C ( O ) N 
hydrogen and C. - Cgalkyl ; wherein R34 and R36 may be ( R " ) 2 , —N ( R ) C - Cgalkyl ) C ( O ) OH , ( C - Cgalkyl ) - ( Cz 
joined together to form , together with the carbon to which Ciocycloalkyl ) , C - Cgalkyl , C - Cgalkoxy , 
they are attached , a 4-10 membered heterocycle , wherein the Cz - Clocycloalkyl , Co - C4aryl , 5-10 membered heteroaryl 
heterocycle may optionally be substituted by one , two or and 4-10 membered heterocycle , wherein the aryl , hetero 
three substituents each selected from Co - C14aryl and a cycle or heteroaryl may optionally be substituted by one or 
warhead A ; Rla is selected from the group consisting of 35 more substituents each selected from oxo , halogen and 
hydrogen , C1 - Cgalkyl , C -Cgheteroalkyl , - ( C1 - Cgalkyl )- C -Cgalkyl ; R is selected from the group consisting of H , 
R ' , ( C - Cgalkyl ) -CN , Cz - Cocycloalkyl , Co - Caryl , 4-10 C1 - galkyl ( optionally substituted by one , two or three sub membered heterocycle and 5-10 membered heteroaryl ; R15 stituents each independently selected from the group con is selected from hydrogen and C. - Cgalkyl ; or R and Rlb sisting of —CEO ) , halo , cyano , -NR " R " , and —NH may be joined together to form , together with the carbon to 40 
which they are attached , a 4-10 membered mono or bicyclic ( C = O ) R " ) , and C ( O ) -C1 - alkyl ( optionally substituted 
heterocycle having a ring nitrogen , NRC by one , two or three substituents each independently 
Cz - Ciocycloalkyl ; R ' is selected from the group consisting selected from the group consisting of halo , cyano , 
of C - Cgalkyl , C2 - Cloalkenyl , C2 - Coalkynyl , -NR " R " , —NR " ( C = O ) R " , phenyl , cycloalkyl , hetero 
Cz - Ciocycloalkyl , C. - C14aryl , 5-10 membered heteroaryl 45 cycle , C7 - Cgalkoxy , wherein R ™ is selected for each occur 
and 4-10 membered heterocycle , wherein R ' may optionally rence by H , C1-3alkyl ( optionally substituted by one , two or 
be substituted on a free carbon by one , two , or three three substituents each independently selected from the substituents each selected from R4 ; R4 is independently group consisting of halo ) , phenyl ( optionally substituted by selected , for each occurrence , halogen , cyano , hydroxyl , halo ) , -S ( O ) 2 - CH3 , C3-6 cycloalkyl , and 5-6 membered oxo , SF5 , CF3 , 0 CHF , SCHz , 50 

-S ( O ) , CH? , NHA , O , -NH2 heteroaryl ) , CEO ) C - alkyl ( optionally substituted by O - phenyl , OC - Cgalkyl ) 
phenyl , - NHC ( O ) R , -NHC ( O ) OR * , _NHC ( O ) O -NHCUOÀO one , two or three substituents each independently selected 
( C1 - Cgalkyl ) -RP , -N ( R ' ) 2 , —N ( R ' ) ( C1 - Cgalkyl ) C ( O ) O from the group consisting of halo , cyano and C - C alkoxy ) , 
phenyl , —N ( R ' ) ( C - Cgalkyl ) C ( O ) N ( R ™ ) 2 , —NHC ( O ) O ( C , CEO ) C3 - cycloalkyl , and CEO ) - ( 5-6 membered het 
Cgalkyl ) R ” , -C ( O ) - ( 5-10 membered heteroaryl ) , C ( O ) - 55 eroaryl ) ( optionally substituted by halo , cyano , hydroxyl , 
( 4-10 membered heterocycle ) , C ( O ) -0- ( 4-10 membered NH , C - alkyl , C3-6cycloalkyl , C. - Cgalkoxy , and C1-6 
heterocycle ) , -C ( O ) OC ( CH3 ) 3 , C ( O ) OC ( CH3 ) 3 , C ( O ) ( C - Calkyl ) , - haloalkyl ) ) ; R is independently selected , for each occur 
-C ( O ) ( C2 - Coalkenyl ) - ( C. - C14aryl ) , C ( O ) — ( C7-6al rence , from the group consisting of hydrogen , C. - Cgalkyl , 
kyl ) -NHC ( O ) R , C - Cgalkyl , C2 - C1oalkenyl , C1 - Cgheteroalkyl , CH , CF3 , C , -Cgalkoxy , ( C1 
C2 - C1oalkynyl , C - Cgheteroalkyl , C. - Cgalkoxy , 60 ?galkoxy ) - ( 5-10 membered aryl ) , Cz - C.cycloalkyl and Cz - C1ocycloalkyl , ( C - Cgalkyl ) - ( C - Clocycloalkyl ) , ( C , -Cgalkyl ) COOH ; A is a warhead ; X is selected from ( C1 - Cgalkyl ) - ( Co - C14aryl ) , ( C1 - Cgalkyl ) - ( 5-10 mem 
bered heteroaryl ) , Co - Clearyl , 5-10 membered heteroaryl the group consisting of C ( R * y ) and N , wherein Rty is selected 
and 4-10 membered heterocycle , wherein the RP , hetero from the group consisting of H , D , OH , NH ,, halogen , 
cycle , heteroaryl , or aryl may optionally be substituted by 65 C - Cgalkyl , C. - C , haloalkyl , and C - Cgalkoxy ; and phar 
one , two or three substituents of halogen , C , -Cgalkyl , maceutically acceptable salts , stereoisomers , esters , and 
C - Cgalkoxy , SF5 , -NH2 , hydroxyl or oxo ; R2 is selected prodrugs thereof . 
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Also provided herein are compounds represented by substituents each selected from R4 ; RP is independently 
selected , for each occurrence , from the group consisting of 
C - Cgalkyl , C2 - Coalkenyl , Cz - Coalkynyl , Co - Clearyl , 
5-10 membered heteroaryl and 4-10 membered heterocycle ; 

5 RC is independently selected , for each occurrence , from 
hydrogen and C. - Cgalkyl ; R * is independently selected , for 
each occurrence , from the group consisting of halogen , 

Rla hydroxyl , oxo , SF5 , cyano , C ( O ) O ( CH3 ) , -N ( R ” ) 2 , 
—N ( R ) C ( OR " , C - Cgalkyl , C - Cgalkoxy , 
Cz - Clocycloalkyl , C. - Caryl , 5-10 membered heteroaryl wherein Ra is selected from and 4-10 membered heterocycle , wherein the aryl , hetero 
cycle or heteroaryl may optionally be substituted by one or 
more substituents each selected from oxo and C -Cgalkyl ; 
R ” is independently selected , for each occurrence , from the 
group consisting of hydrogen , C. - Cgalkyl , C ; -Cgalkoxy , 
-C - Cgalkoxy ) - ( 5-10 membered aryl ) and 
Cz - Cocycloalkyl ; A is a warhead ; X is selected from CH , 
C ( CH3 ) and N ; and pharmaceutically acceptable salts , ste 

Rºand 4-10 membered heterocycle , wherein the heterocycle 20 reoisomers , esters , and prodrugs thereof . 
may optionally be substituted by one , two or three substitu In certain embodiments , the present disclosure provides 
ents each selected from the group consisting of hydroxyl , compounds of Formula II - A : 
C1 - Cgalkoxy , oxo and a warhead A ; R3h is selected from 
hydrogen and C - Cgalkyl ; wherein R3a and R36 may be 
joined together to form , together with the carbon to which 
they are attached , a 4-10 membered heterocycle , wherein the 
heterocycle may optionally be substituted by one , two or 
three substituents each selected from Co - C14aryl and a 
warhead A ; Rla is selected from the group consisting of 30 
C - Cgalkyl , ( C - Cgalkyl ) -R ' , ( C - Cgalkyl ) -CN , 
Cz - Ciocycloalkyl , C. - Caryl , 4-10 membered heterocycle In certain embodiments , the present disclosure provides 
and 5-10 membered heteroaryl ; Rib is selected from hydro- compounds of Formula II - B : 
gen and C , -Cgalkyl ; Rla and Rib may be joined together to 
form , together with the carbon to which they are attached , a 35 
4-10 membered heterocycle or a C3 - Clocycloalkyl ; R ' is 
selected from the group consisting of C. - Cgalkyl , 
C2 - C1oalkenyl , C2 - C1oalkynyl , Cz - Ciocycloalkyl , 
C6 - C14aryl , 5-10 membered heteroaryl and 4-10 membered R ? 
heterocycle , wherein Rl may optionally be substituted by 40 
one , two , or three substituents each selected from R4 ; R4 is R3 . 

independently selected , for each occurrence , halogen , 
cyano , hydroxyl , oxo , SF5 , -NH2 , -O - phenyl , O - phenyl , 0 - C O ( C In various embodiments , the present disclosure provides 
Csalkyl ) -phenyl , C ( O ) - ( 5-10 membered heteroaryl ) , compounds of Formula II - C : 

C ( O ) - ( 4-10 membered heterocycle ) , C ( O ) O- ( 4-10 45 
membered heterocycle ) , C ( O ) -OC ( CH3 ) 3 , -C ( O ) 
( CZ - Coalkenyl ) - ( C6 - C14aryl ) C. - Cgalkyl , Cz - Coalkenyl , Formula II - C 
C2 - C1oalkynyl , C1 - Cgheteroalkyl , C - Cgalkoxy , Rxy . Cz - Cocycloalkyl , -C , -Cgalkyl ) - ( Co - C 4aryl ) , Ci ( C1 
Cgalkyl ) - ( 5-10 membered heteroaryl ) , Co - C14aryl , 5-10 50 
membered heteroaryl and 4-10 membered heterocycle , 
wherein the heterocycle , heteroaryl , or aryl may optionally Rla R3 

be substituted by one , two or three substituents of halogen , 
C - Cgalkyl , C , -Cgalkoxy , SF5 , -NH2 , hydroxyl or oxo ; R ? In various embodiments , the present disclosure provides 
is selected from the group consisting of NHC ( O ) RB , 55 compounds of Formula II - D - I or Formula II - D - II : 
NHC ( O ) N ( R2 , - NHC ( O ) C ( ROR ” , NHS ( O ) , R? , 

4-10 membered heterocycle , C. - C14aryl and 5-10 membered 
heteroaryl bound through the carbon or nitrogen atom , ( Formula II - D - I ) 
wherein R2 may optionally be substituted by one , two , or NH 
three substituents each selected from R * ; Ria and R ? may be 60 
joined together to form , together with the carbon to which 
they are attached , a 4-10 membered heterocycle or a 
Cz - Cocycloalkyl , wherein the cycloalkyl or heterocycle Rxy 
may optionally be substituted by one , two or three substitu 
ents each selected from R4 ; R3 is selected from 5-10 mem- 65 
bered heteroaryl and 4-10 membered heterocycle , wherein 
R3 may optionally be substituted by one , two , or three 
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( optionally substituted by one or two halogens ) ; R " is 
( Formula II - D - I ) C - zalkyl or -C ( O ) C - zalkyl , wherein each C - zalkyl is 

independently optionally substituted by one , two or three 
halogens ; or a pharmaceutically acceptable salt thereof . 

In certain embodiments , R3a is 

1-3 

5 
- ( R4 ) pp 

RB RXY A 
Rxy , 

A 
10 

R16 Rla 
R ? 

wherein pp is selected from 0 , 1 , 2 , and 3 . 
In various embodiments , the present disclosure provides 

compounds of Formula II - E : 
15 

. 

Formula II - E 
. . A RB 20 

Rry , 

N 

wherein Rxy is selected from the group consisting of H , D , 
OH , NH2 , halogen , C , -Cgalkyl , C , -C , haloalkyl , and 
C1 - Cgalkoxy . In embodiments , Rty is selected from the 
group consisting of H , D , CH3 , CH2CH3 , F , and CFz . In 
some embodiments , R ¥ y is F. In some embodiments , Rty is 
CF3 . In some embodiments , CHz . In some embodiments , 
Rxy is H. 

In various embodiments , X is selected from the group 
consisting of CH , CD , C ( CH3 ) , C ( CH2CH2 ) , N , CF , CCI , 
CBr , C ( CHF2 ) , C ( CH , F ) , and C ( CF3 ) . In some embodi 
ments , X is CH . In some embodiments , X is CD . In some 
embodiments , X is C ( CH3 ) . In some embodiments , X is 
C ( CF3 ) . In some embodiments , X is CF. In some embodi 
ments , X is N. 

In some embodiments , A is selected from the group 
consisting of cyano , CORD , C ( O ) CH N ( RØR ) , 
C ( O ) CH OC ( O ) R ” , -C ( O ) COR ” , ( CH = CH ) C ( O ) 

OR ” , ( CH = CCN ) C ( O ) OR ” , ( CH = CCN ) C ( O ) ( NH ) 
R ” , -CH ( CN ) ( OH ) , CH ( CN ) ( NR R ) , 

R3 
25 

mm ss ( R4 ) 

9 

30 
wherein ss is selected from 0 , 1 , 2 , and 3 , and mm is selected 
from 1 , 2 , and 3 . 

In some embodiments , provided herein are compounds 
represented by Formula II - I : . 

35 mmmm Formula II - I 
R3 

ma 

RB O = S = O , and N , N - Rod 
40 RCC 

or 

wherein RD is selected from the group consisting of hydro 
gen , hydroxyl , ORN ( R'R ) , C - Cgalkyl , 

45 C. - Cgalkoxy , Cz - Cocycloalkyl , C. - Caryl , 5-10 membered 
heteroaryl , and 4-10 membered heterocycle ; wherein R ” 
may optionally be substituted by one , two , or three substitu 

wherein : R3 is ents each selected from the group consisting of halogen , 
hydroxyl , and RE ; RE is selected from the group consisting 

50 of C - Cgalkyl , C. - Cgalkoxy , Co - Caryl , 4-10 membered 
heterocycle , and 5-10 membered heteroaryl , wherein RE 
may optionally be substituted by one , two , or three substitu 
ents each selected from halogen , cyano , C , -Cgalkyl and 0 ; C - Cgalkoxy ; Rb is selected from the group consisting of 

55 Cz - Cocycloalkyl , C6 - C 4aryl , C. - Cgalkyl ) -C6 - C 4aryl , NH ( 
R 5-10 membered heteroaryl , and 4-10 membered heterocycle ; 

Rcc is selected from the group consisting of hydrogen , R C1 - Cgalkyl , Cz - Cocycloalkyl , ( C , -Cgalkyl ) - ( Co - C14aryl ) , 
Co - C14aryl , 5-10 membered heteroaryl , - ( C , -Cgalkyl ) - ( 5 R * is independently , for each occurrence , H or methyl ; or 60 10 membered heteroaryl ) , 5-10 membered heterocycle and 

each R ' may be taken , together with the carbon to which they -N ( R " R ) , wherein Rb and Rº are each selected from the 
are attached , to form a cyclopropyl ; RP is selected from the group consisting of hydrogen , C , -Cgalkyl , and 
group consisting of : a 9-10 membered bicyclic heteroaryl Cz - Cocycloalkyl , or R and Rº may be joined together to 
having one ring nitrogen , C , -Cgalkyl , and C2 - Czalkenyl ; form , together with the nitrogen to which they are attached , 
wherein RB is optionally substituted by one , two or three 65 a 5-10 membered heterocycle ; Red is selected from the group 
substituents each independently selected from the group consisting of hydrogen , C. - Cgalkyl , and Cz - C.cycloalkyl ; 
consisting of halogen , C ; -Czalkoxy , NHR " , and phenyl and Rb and Rº are each selected from the group consisting of 

F. bb 

R ? 

R ? 

2 
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hydrogen , CH.C ( O ) O ( C - Cgalkyl ) , —C ( O ) ( C1 
Cgalkyl ) , S ( O ) , — ( C - Cgalkyl ) , C. - Cgalkyl , 
C - Cocycloalkyl and — ( C - Cgalkyl ) -C - Charyl , wherein 
the C1 - Cgalkyl may optionally be substituted by one or more 
substituents each selected from the group consisting of 5 
halogen , C - Cocycloalkyl , C - Charyl , 4-10 membered het 
erocycle , and 5-10 membered heteroaryl . 
In embodiments , A is selected from the group consisting of 
CN , 

? CN , CN , 

-NH 

mm m 

N ' CN , CN , 10 

w . 

OH mm 
HO CN , ' CN , OH , 15 

NaO 
CN , N w CN , ? ? CN , 20 

KOT CN , ' CN , 

TI 25 
nnnn NC NC 

HN HN : w 

NC 30 
and 

?? 35 HN : 
CN CN 

mm 

40 
CN 

mm 

? In embodiments , Rla is selected from the group consisting 
of ' CN , N 

H 45 
CN 

mann w mm 

F3C ' CN , ' CN , 50 

m 

CN , CN , N mm W mm 

-NH 55 
HN 

.Cl , 

60 ? . CI CN 
CN , ' CN , w 

NH ? 65 
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-continued -continued 
mann N um mm mm 

F , 
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w 
HO 

10 mm 

mm mm 

15 

-F , 
HN BRI 
5 ? 

N 

20 
and > 

HN 

25 and 

In embodiments , Rla is ( C , -Cgalkyl ) -R ' . 
In embodiments , Rib is hydrogen . 
In certain embodiments , Rla and R 16 are joined to 

together to form 
In some embodiments , R3 is a 4-10 membered hetero 

30 cycle . 
In some embodiments , Rºis selected from 

35 ? ? .. and 0 . 

NH 

40 

In some embodiments , R2 is 
a In certain embodiments , R3a is a 4-10 membered hetero 

cycle . 
In some embodiments , R34 is selected from the group 45 

consisting of 
( R3 ) pp 3 

mm NH 
50 STT ( for example , 

55 
HO 

0 ) , 

mm NH 
60 ( R3 ) 

( R3 ) 

NH NH 
wherein R * 3 are independently for each occurrence selected 

65 from the group consisting of hydrogen , halogen , C. - Cgalkyl , 
C - Cg haloalkyl , Cz - Cocycloalkyl , and C - Cgalkoxy ; and pp 
is selected from 0 , 1 , 2 , and 3. In some embodiments , R3 is 

1 

3 
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In some embodiments , R ’ is selected from the group 

consisting of 

5 

-NH impune mpen -- -0 , O , 0 , 
10 In some embodiments , R3 is -NH 

15 

HN NH HN NH HN 
-0 . 

0 
20 

In some embodiments , Rs is 
25 

HN 

30 
-O . NH 

HN . 
' N ' NH 

mm 

35 

In some embodiments , R3 is 
S N 

NH2 NH2 40 NH2 
W mm 

?? 
? 

?? 
? 

NH 45 NH 

NH2 

50 In some embodiments , R3 is 

N NH 

55 

or 0 , 

R ? .NH 
R ' 60 

R ? R man 
0 , 

9 and R ' is independently , for each occurrence , H or methyl ; 65 
or each R ' may be taken , together with the carbon to which 
they are attached , to form a cyclopropyl . 
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In some embodiments , wherein R3 is selected from the 
group consisting of 

20 
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In some embodiments , wherein R3 is selected from the 

group consisting of -continued 

: 0 , 0 , 5 

N 

0 , : 0 , 

H 10 0 , ? ??? mour 
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CI 30 -0 , 0 , 

O , -0 , 35 F 
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NH ... 
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.NH -NH 

45 
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NH 
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to form the heterocycle selected from the group consisting 
of : HN 

45 RG 
RG RG N mohu and Rlb is H. 

In some embodiments , R and R2 are joined to together to 
form the heterocycle selected from the group consisting of : 
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In some embodiments , RC is selected from the group 

consisting of H , C - alkyl ( optionally substituted by one , 
two or three substituents each independently selected from 
the group consisting of CEO ) , halo , cyano , NR " R " , 15 
and - NH ( CMO ) R " ) and CEO ) C1 - galkyl ( optionally 
substituted by one , two or three substituents each indepen 
dently selected from the group consisting of halo , cyano , 
-NR ” R ” , —NR " ( C = O ) R " , phenyl , cycloalkyl and het 

erocycle , wherein R " is selected for each occurrence by H or 20 
Cl - zalkyl ( optionally substituted by one , two or three halo 
gens , e.g. , F ) , or C3 - C.cycloalkyl ( optionally substituted by 
one , two , or three F ) . 

In some embodiments , RG is selected from the group consisting of 

N 2 
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25 CI 

In some embodiments , RG is 

30 OXOX RG2 

RG3 www . 
35 
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65 
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phenyl and heterocycle ; and RG2 is —NH ( C = O ) R " , 
wherein R ™ is selected for each occurrence by H , methyl or 
CF 

In some embodiments , the compound is represented by or 

2 -continued 
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NH 10 RG3 

RG2 
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RG3 15 

G2 
wherein RG3 is selected from the group consisting of H , 
C1 - alkyl , C3-6cycloalkyl , phenyl and heterocycle ; and R 
is -NH ( C = O ) R " , wherein R ™ is selected for each occur 

20 rence by H , methyl or CF3 . 
In some embodiments , the compound is represented by 
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wherein RG3 is selected from the group consisting of H , 
C1 - galkyl ( optionally substituted by one , two or three C - Coalkoxy ) , C3-6cycloalkyl , phenyl and heterocycle ; and 
RG2 is selected from the group consisting of — NH ( C1 
zalkyl ) ( optionally substituted by one , two or three substitu 
ents each independently selected from the group consisting 
of halo , optionally substituted phenyl , -S ( O ) 2CHz , 
C3-6cycloalkyl , and 5-6 membered heteroaryl ) and —NH 
( C = O ) R " , wherein R " is selected for each occurrence by H , 
C1 - galkyl ( optionally substituted by one , two or three sub 
stituents each independently selected from the group con 
sisting of halo , cyano and C , -Coalkoxy ) , CHF2 , CF3 , or 5-6 
membered heteroaryl ( optionally substituted by halo , cyano , 
hydroxyl , NH2 , C1 - alkyl , C3-6cycloalkyl , C , -Cgalkoxy , 
CHF2 , and CF3 ) . 

In some embodiments , the compound is represented by 

45 
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C1 - alkyl , C3-6cycloalkyl , phenyl and heterocycle ; and RG2 
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wherein RG3 is selected from the group consisting of H , -continued C1 - alkyl ( optionally substituted by one , two or three CHF2 
C - C alkoxy ) , C3-6cycloalkyl , phenyl and heterocycle ; and 
RG2 is selected from the group consisting of —NH ( C1 
3alkyl ) ( optionally substituted by one , two or three substitu 
ents each independently selected from the group consisting 
of halo , optionally substituted phenyl , -S ( O ) 2 - CH , 
C3-6cycloalkyl , and 5-6 membered heteroaryl ) and -NH 
( C = O ) R " , wherein R ™ is selected for each occurrence by H , 
Cl - galkyl ( optionally substituted by one , two or three sub 
stituents each independently selected from the group con 
sisting of halo , cyano and C. - C alkoxy ) , CHF2 , CF3 , or 5-6 
membered heteroaryl ( optionally substituted by halo , cyano , 
hydroxyl , NH2 , C1 - alkyl , C3-6cycloalkyl , C7 - C alkoxy , wherein RF is selected from the group consisting of C1-6al 
CHF , and CF ) . 

In some embodiments , R® is selected from the group 15 kyl , Cz - scycloalkyl , phenyl and 5-6 membered heteroaryl , RG3 wherein R? may optionally be substituted by one , two or consisting of three substituents selected from the group consisting of halo , 
cyano , hydroxyl and C -C alkoxy ; and XF is selected from 
the group consisting of H , halo , cyano , hydroxyl , NH2 , 

20 C1 - galkyl , C3-6cycloalkyl , C. - Cgalkoxy , and C1-6haloalkyl . 
In some embodiments , Rla and R2 are joined to together 

to form the heterocycle selected from the group consisting 
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